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[57] ABSTRACT 

A connector device for connecting information-handling 
apparatus has a common jack connected to a first 
information-handling apparatus, a plurality of plugs con- 
nected respectively to a plurality of second information- 
handling apparatus having respective different impedances, 
the plugs being selectively connectable to the jack, and a 
determining circuit for, when one of the plugs is connected 
to the common jack, applying a predetermined voltage to a 
contact of the connected plug through an impedance 
element, detecting a voltage between the contact of the 
connected plug and a ground contact thereof, detecting an 
impedance between the contact of the connected plug and 
the ground contact thereof depending on the detected 
voltage, and determining the type of the plug or the type of 
the second information-handUng apparatus connected to the 
plug depending on the detected impedance. 

10 Claims, 7 Drawing Sheets 
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CONNECTOR DEVICE FOR INFORMATION- 
HANDLING APPARATUS AND CONNECTOR 
DEVICE FOR STEREOPHONIC AUDIO/ 
VIDEO APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a connector device for 
information-handling apparatus and a connector device for 
stereophonic audio/video apparatus, which connector 
devices have a jack and plug. 

2. Description of the Prior Art 

Conventional connector devices for stereophonic audio/ 
video apparatus will be described below. As shown in FIGS. 
lA and IB of the accompanying drawings, there have been 
known a stereo headphone mioiplug P-H and a stereo AV 
(audio/video) miniplug P-AV, each having an outside diam- 
eter of 3.5 mm. The stereo headphone miniplug P-H has a 
left audio signal contact L, a right audio signal contact R, 
and a ground contact G, arranged successively finom a tip end 
thereof with insulators (shown solid). The stereo AV 
miniplug P-AV has a left audio signal contact L, a video 
signal contact V, a ground contact G, and a right audio signal 
contact R, arranged successively from a tip end thereof with 
insulators (shown solid). The first contacts near the tip ends 
of the stereo headphone miniplug P-H and the stereo AV 
miniplug P-AV have the same shape and length, and the 
second contacts near the tip ends of the stereo headphone 
miniplug P-H and the stereo AV miniplug P-AV have the 
same shape (cylindrical shape) and length. The ground 
contact G of the stereo AV miniplug P-AV has the same 
length as that of the video signal contact V thereof. The 
lengths of the insulators of the stereo headphone miniplug 
P-H and the stereo AV miniplug P-AV are equal to each 
other. The stereo headphone miniplug P-H and the stereo AV 
miniplug P-AV have respective thick cylindrical portions 
(not shown) of insulating material remote from the tip ends 
thereof. The lengths of the stereo headphone miniplug P-H 
and the stereo AV miniplug P-AV which extend from ends of 
the cylindrical portions to the tip ends are equal to each 
other. 

To the contacts L, R, G of the stereo headphone miniplug 
P-H, there are connected to left and right loud-speakers SP^, 
SP^ of a stereo headphone HP, that is, contacts L, R are 
connected to speakers SP^, SP^, respectively, and contact G 
is connected to both speakers SP^, SFj^. To the contacts L, 
V, G, R of the stereo AV miniplug P-AV, there are connected 
corresponding terminals of an AV (audio/video) apparatus 
12 such as a VTR (video tape recorder), a monitor television 
receiver, etc. The stereo headphone HP has an input imped- 
ance ranging from several tens to several hundreds Q, and 
the AV apparatus 12 has audio and video input impedances 
of about 2.2 KQ. 

An AV (audio/video) amplifying apparatus (first AV 
apparatus) has a headphone audio amplifier for amplifying 
left and right audio signals, a line output audio amplifier, and 
a video amplifier for amplifying a video signal. The head- 
phone audio amplifier has output terminals connected to a 
jack corresponding to the stereo headphone miniplug P-H. 
The line output audio amplifier and the video amplifier have 
output terminals connected to a jack corresponding to the 
stereo AV miniplug P-AV. Plugs are connected to these jacks 
to supply left and right audio signals from the headphone 
audio amplifier to the stereo headphone HP and also to 
supply left and right audio signals from the line output audio 
amplifier and a video signal from the video amplifier to the 
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AV apparatus 12 (second AV apparatus). The headphone 
audio amplifier has an output impedance which is substan- 
tially equal to the input impedance of the stereo headphone 
HP, and the Une output audio amplifier and the video 
amplifier have respective output impedances which are 
substantially equal to the audio and video input impedances 
of the AV apparatus 12. 

It is assumed that the first AV apparatus is regarded as a 
first information-handling apparatus and the headphone and 
the second AV apparatus as a plurality of second 
information-handling apparatuses having different imped- 
ances. If the second information-handling apparatuses are to 
be selectively or simultaneously connected to the first 
information-handling apparatus by connectors comprising 
jacks and plugs, then since the first information-handfing 
apparatus needs to have two jacks, the first information- 
handling apparatus should have a large space for accommo- 
dating the connectors. 

Furthermore, with the connector devices for stereophonic 
audio/video apparatus, because the first AV apparatus has 
two jacks, the first AV apparatus requires a large space for 
accommodating the connectors. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
a connector device for connecting, to a first information- 
handhng apparatus, a plurality of second information- 
handling apparatuses having different impedances by con- 
nectors comprising jacks and plugs, the connector device 
allowing the first information-handling apparatus to have a 
reduced space for accommodating the connectors. 

Another object of the present invention is to provide a 
connector device for connecting, to a first stereo audio/video 
apparatus comprising first and second stereo audio devices 
having different first and second impedances, respectively, 
and a first video device, a third stereo audio device having 
an impedance which is substantially equal to the first 
impedance, and a second stereo audioMdeo apparatus com- 
prising a fourth stereo audio device having an impedance 
which is substantially equal to the second impedance, and a 
second video device, through coimectors having jacks and 
plugs, the first stereo audio/video apparatus having a 
reduced space for accommodating the connectors. 

According to the present invention, there is provided a 
connector device for connecting information-handling appa- 
ratuses that has a common jack connected to a first 
information-handhng apparatus, a plurality of plugs con- 
nected respectively to a plurality of second information- 
handling apparatuses having respective different 
impedances, the plugs being selectively connectable to the 
jack, and the connector device also includes determining 
means for, when one of the plugs is connected to the 
common jack, applying a predetermined voltage to a contact 
of the connected plug through an impedance element, 
detecting a voltage between the contact of the connected 
plug and a ground contact thereof, detecting an impedance 
between the contact of the connected plug and the ground 
contact thereof depending on the detected voltage, and 
determining the type of the plug or the type of the second 
information-handling apparatus connected to the plug 
depending on the detected impedance. 

When one of the plugs is connected to the common jack, 
the determining means applies a predetermined voltage to a 
contact of the connected plug through an impedance 
element, detects a voltage between the contact of the con- 
nected plug and a ground contact thereof, detects an imped- 
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ance between the contact of the connected plug and the stereo AV miniplug P-AV has the same length as that of the 
ground contact thereof depending on the detected voltage, video signal contact V thereof. The lengths of the insulators 
and determines the type of the plug or the type of the second of the stereo headphone miniplug P-H and the stereo AV 
information-handling apparatus connected to the plug miniplug P-AV are equal to each other. The stereo head- 
depending on the detected impedance, S phone miniplug P-H and the stereo AV miniplug P-AV have 

respective thick cylindrical portions (not shown) of insulat- 

BRIEF DESCRIPTION OF THE DRAWINGS ing material remote from the tip ends thereof. The lengths of 

the stereo headphone miniplug P-H and the stereo AV 

FIG. lA is a circuit diagram of a stereo headphone miniplug P-AV which extend from ends of the cylindrical 

miniplug and a headphone connected thereto for use in portions to the tip ends are equal to each other, 

arrangements according to first and second embodiments of ^ shown in FIG. lA, the left audio signal contact L and 

the present invention and a conventional arrangement; the ground contact G of the stereo headphone miniplug P-H 

FIG. IB is a circuit diagram of a stereo AV miniplug and are connected to a left loudspeaker SP^ of a stereo head- 

an AV apparatus connected thereto for use in the arrange- phone HP, and the right audio signal contact R and the 

ments according to the first and second embodiments of the ground contact G of the stereo headphone miniplug P-H are 

present invention and the conventional arrangement; connected to a right loudspeaker SPj, of the stereo head- 

FIG. 2 is a block diagram of a connector device according phone HP. 

to the first embodiment; As shown in FIG. IB, the left audio signal contact L, the 

FIGS. 3A through 3E are timing charts illustrative of the ^^^^ ^^^^^^ signal contact R, the video signal contact V, and 

manner in which the connector device according to the first 20 ground contact G of the stereo AV miniplug P-AV are 

embodiment operates; connected respectively to left and nght audio signal teraai- 

^„ ^ . „ , ^ , „ , , , . . nals and a video signal terminal of an AV (audio/video) 

HG. 4 |s aflowchartof an algorithm of aphigdetermunng ^atus 12such as a VTR (video tape recorder), a monitor 

Circuit in the connector device according to the first embodi- * ji^,,;^:^^ o*^ 

^^^^ ° television receiver, etc. 

' ^ , ^, nc The jack J, to which the miniplugs P-H, P-AV can be 

FIG. 5 is a block diagram of a connector device according ^ connected, i.e., into which they can be inserted, will be 

to the second embodiment; described below with reference to FIG. 2. The jack J has 

FIGS. 6A through 6H are timing charts illustrative of the contacts a, b, c, d which can contact the contacts L, R, G of 

manner in which the connector device according to the the stereo headphone mmiplug P-H when inserted into the 

second embodiment operates; and jack J, and the contacts L, V, G, R of the stereo AV miniplug 

FIG. 7 is a flowchart of an algorithm of a plug determining P-AV when inserted into the jack J. The contacts a, b contact 

circuit in the connector device according to the second each other when no plug is inserted into the jack J. When a 

embodiment. plug is inserted into the jack J, the contacts a, b contact 

corresponding contacts of the inserted plug. The jack J has 

DETAILED DESCRIPTION OF THE contacts e, g which contact each other when no plug is 

PREFERRED EMBODIMENTS inserted into the j ack J. AVhen a plug is inserted into the jack 

As shown in FIG, 2, a connector device according to a J> the contact b depresses the contact g through an insulator 

first embodiment of the present invention has a jack J U out of contact with the contact e. The contacts c, g are 

connected to a first information-handling apparatus or an AV connected to ground. 

(audio/video) amplifying apparatus 11 acting as a first stereo 40 The AV (audio/video) amplifying apparatus 11 will be 

audio/video apparatus, a stereo headphone miniplug P-H, to described below. The AV (audioA^ideo) amplifying appara- 

which there is connected a second information-handling tus 11 has a headphone audio amplifier 1 as a first stereo 

apparatus shown in FIG. lAor a stereo headphone HP acting audio apparatus comprising left and right amplifiers IL, IR 

as a third stereo audio device, and a stereo AV (audio/video) for amphfying respective left and right audio signals sup- 

miniplug P-AV, to which there is connected a second 45 plied from input terminals T-AL, T-AR. The AV (audio/ 

information-handMng apparatus shown in FIG. IB or a video) amplifying apparatus 11 also has a video output 

stereo AV (audio A^ideo) apparatus 12 acting as a second amplifier 3 as a first video apparatus for amplifying a video 

stereo audioMdeo apparatus. The miniplugs P-H, P-AV may signal supplied from an input terminal T-V. The AV (audio/ 

be selectively connected to (inserted into) the jack J. video) amplifying apparatus 11 further has a line output 

The miniplugs P-H, P-AV, and the devices connected to 50 audio amplifier 2 as a second stereo audio apparatus com- 

these plugs will be described below with reference to FIGS. Posing left and right ampHfiers 2L, 2R for amplifying 

lA and IB. FIGS. lA and IB show, respectively, the stereo respective left and right audio signals (audio signals related 

headphone miniplug P-H and the stereo AV (audio/video) to the video signal from the input terminal T-\0 supplied 

miniplug P-AV, each having an outside diameter of 3.5 mm. from the input terminals T-AL, T-AR. 

The stereo headphone miniplug P-H has a left audio signal 5S The left amplifier IL of the headphone audio amplifier 1 

contact L, a right audio signal contact R, and a ground and the left amplifier 2L of the line output audio amplifier 2 

contact G, arranged successively from a tip end thereof with have respective output terminals connected to the contact a 

insulators (shown solid). The stereo AV miniplug P-AV has of the jack J. The right amplifier IR of the headphone audio 

a left audio signal contact L, a video signal contact V, a amplifier 1 and the video output amplifier 3 have respective 

ground contact G, and a right audio signal contact R, 60 output terminals connected to the contact b of the jack J. The 

arranged successively from a tip end thereof with insulators right amplifier 2R of the line output audio amplifier 2 has an 

(shown solid). The first contacts near the tip ends of the output terminal connected to the contact d of the jack J. 

stereo headphone miniplug P-H and the stereo AV miniplug ADC voltage+Vcc of a power supply+B is applied to the 

P-AV have the same shape and length, and the second contact a of the jack J through a series-connected circuit of 

contacts near the tip ends of the stereo headphone miniplug 65 an on-off switch SI and a resistor 7 having a resistance r of 

P-H and the stereo AV miniplug P-AV have the same shape 100 Q, for example. The resistor 7 and the contact a are 

(cyHndrical shape) and lengdi. The groimd contact G of the interconnected through an intermediate junction Q. 
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A plug determining circuit 8 (plug determining means) is 
connected to the contacts a, e of the jack J. The on-off switch 
SI is controlled so as to be turned on or off by a switch 
control signal from the plug determining circuit 8. The 
amplifiers 1, 2, 3 are controlled so as to be switched into and 
out of operation by an amplifier control signal from the plug 
determining circuit 8. 

Operation of the connector device according to the first 
embodiment shown in FIG. 2 will be described below with 
reference to a timing chart shown in FIGS. 3A through 3E 
and an algorithm of the plug determining circuit 8 shown in 
FIG. 4. 

When the stereo headphone miniplug P-H or the stereo 
AV miniplug P-AV is inserted into the jack J, the contacts a, 
b which have been held in contact with each other are 
separated from each other, and the contact b depresses the 
contact g through the insulator f, separating the contacts e, 
g out of contact with each other. It is assumed, as shown in 
FIG. 3A, that the stereo headphone miniplug P-H or the 
stereo AV miniplug P-AV is inserted into the jack J at a time 
tl while the power supply is being switched on, or the power 
supply is switched on (whose level changes from a logic 0 
to a logic 1) at a time tl while the stereo headphone miniplug 
P-H or the stereo AV miniplug P-AV is being inserted in the 
jack J. The contact e, which has been connected to ground, 
becomes free, enabling the plug determining circuit 8 to 
detect that the stereo headphone miniplug P-H or the stereo 
AV miniplug P-AV is inserted in the jack J at the time tl. 

At a time t2, a certain period after the time tl, the plug 
determining circuit 8 supplies a control signal (whose level 
changes from a logic 0 to a logic 1 at the time t2) to turn on 
the switch SI to the switch SI, which is turned on at a time 
t3, a certain period after the time t2, thereby applying the DC 
voltage+Vcc from the power supply+B through the resistor 
7 to the junction Q in a step ST-1 (see FIG. 4). The potential 
at the junction Q rises from 0 (V) to a voltage X (V), which 
is supplied to the plug determining circuit 8. The voltage X 
(V) at the junction Q is expressed by the following equation: 



;r=vccx/?/(r+i?) 



10 



15 



25 



30 



35 



(1) 



where R represents the resistance (impedance) between the 
contact a and the contact d (contact c) of the jack J, i.e., the 
impedance between the left audio signal contact L and the 
ground contact G of the miniplugs P-H, P-AV, and r repre- 
sents the resistance (impedance) of the resistor 7, which is 
100 fi, for example. 

The left and right loudspeakers SP^, SP^ of the second 
information-handling apparatus coimected to the stereo 
headphone miniplug P-H or the stereo headphone HP as the 
third audio device have an impedance of several tens to 
several hundreds Q. If the impedance has a maximum value 
of 600 Q, then the voltage X(V) between the junction Q and 
the ground when the stereo headphone miniplug P-H is 
inserted in the j ack J is calculated according to the equation 
(1) as follows: 

0.5x600/(lOO+6Q0)=3O0/7OO-0.43 (V) 

The second information-handling apparatus connected to 
the stereo AV miniplug P-AV or the AV (audio/video) 
apparatus 12 as the second stereo audio/video apparatus has 
a rated resistance (impedance) of 2.2 kQ. Therefore, the 
voltage X(V) between the junction Q and the ground when 
the stereo AV miniplug P-AV is inserted in the jack J is 
calculated according to the equation (1) as follows: 

0.5x2200/(100+2200)=ll 00/2300=0.49 (V) 
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The plug determining circuit 8 compares the voltage at the 
junction Q with a reference voltage of 0.46 (V) in a step 
ST-2. If the voltage at the junction Q is lower than the 
reference voltage, then it is determined that the stereo 
headphone miniplug P-H is inserted in the jack J. Of the 
amplifiers 1, 2, 3 which have been de-energized, the head- 
phone audio amplifier 1 is energized at a time t4 after the 
time t3 in a step ST-3, 

If the voltage at the junction Q is higher than the reference 
voltage, then it is determined that the stereo AV miniplug 
P-AV is inserted in the jack J. Of the amplifiers 1, 2, 3 which 
have been de-energized, the line output audio amplifier 2 
and the video output amplifier 3 are energized at the time t4 
after the time t3 in a step ST-4. 

A connector device according to a second embodiment of 
the present invention will be described below. The connector 
device according to the second embodiment has a circuit 
arrangement as shown in FIG, 5. Those parts of the con- 
nector device shown in FIG. 5 which are identical to those 
shown in FIG. 2 arc denoted by identical reference numerals 
and representations and will not be described in detail below. 
The connector device according to the second embodiment 
differs from the connector device according to the first 
embodiment in that it has a popcorn noise reducer 9 for 
reducing popcorn noise that is generated when the voltage at 
the junction Q rises sharply, and muting circuits 4, 5, 6 
connected respectively to the output terminals of the ampli- 
fiers 1, 2, 3 for reducing popcorn noise which is generated 
when the amplifiers 1, 2, 3 are energized. 

The popcorn noise reducer 9 comprises a capacitor 10 
connected between the junction Q and the ground and 
having a capacitance of 0.1 /iF, for example, and a selector 
switch S2 for selectively opening and short-circuiting the 
capacitor 10. A resistor may be inserted in series with the 
capacitor 10 when the capacitor 10 is short-circuited. The 
switching operation of the switch S2 is controlled by a 
control signal from the plug determining circuit 8. 

The muting circuit 4 comprises muting circuits 4L, 4R 
connected respectively to the output terminals of the left and 
right amplifiers IL, IR of the headphone audio amplifier 1. 
The muting circuit 5 comprises muting circuits 5L^ 5R 
connected respectively to the output terminals of the left and 
right amplifiers 2L, 2R of the line output audio amplifier 2. 
The muting circuit 6 is connected to the output terminal of 
the video output amplifier 3. 

Operation of the connector device according to the second 
embodiment shown in FIG. 5 wiU be described below with 
reference to a timing chart shown in FIGS. 6 A through 6H 
and an algorithm of the plug determining circmt 8 shown in 
FIG. 7. 

When the stereo headphone miniplug P-H or the stereo 
AV miniplug P-AV is inserted into the jack J, the contacts a, 
b which have been held in contact with each other are 
separated from each other, and the contact b depresses the 
contact g through the insulator f, separating the contacts e, 
g out of contact with each other. It is assumed, as shown in 
FIG. 6 A, that the stereo headphone miniplug P-H or the 
stereo AV miniplug P-AV is inserted into the jack J at a time 
tl while the power supply is being switched on, or the power 
supply is switched on (whose level changes from a logic 0 
to a logic 1) at a time tl while the stereo headphone miniplug 
P-H or the stereo AV miniplug P-AV is being inserted in the 
jack J. The contact e, which has been connected to ground, 
becomes free, enabUng the plug determining circuit 8 to 
detect that the stereo headphone miniplug P-H or the stereo 
AV miniplug P-AV is inserted in the jack J at the time tl. 

The plug determining circuit 8, which has detected a level 
"0** so far, supplies a control signal (whose level changes 
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from a logic 0 to a logic 1) to the switch S2 at a time t2, a 
certain period after the time tl, to shift a movable contact of 
the switch S2 from a grouod contact (off) to a contact 
connected to the junction Q (on) at a time t3, a certain period 
after the time t2, for thereby operating the popcorn noise S 
reducer 9 in a step ST-1 (see FIG. 7). 

At a time t4, a certain period after the time t3, the plug 
determining circuit 8 supplies a control signal (whose level 
changes from a logic 0 to a logic 1) to turn on the switch SI 
to the switch SI, which is turned on at a time t5, a certain lO 
period after the time t4, applying the DC voltage+Vcc from 
the power supply+B through the resistor 7 to the jimction Q 
in a step ST-2. Tbe potential at the junction Q gradually rises 
from 0 (V) to a voltage X (V) at a time t8, for example, and 
the voltage X(V) is supplied to the plug determining circuit 15 
8. The voltage X (V) at the junction Q is expressed by the 
equation (1) described above. 

The plug determining circuit 8 compares the voltage at the 
junction Q with a reference voltage in a step ST-3. If the 
voltage at the junction Q is lower than the reference voltage, 20 
then it is determined that the stereo headphone miniplug P-H 
is inserted in the jack J. At a time t6, a certain period after 
the time tS, the plug determining circuit 8 supplies a control 
signal (whose level changes from a logic 1 to a logic 0) to 
shift the movable contact of the switch S2 from the contact 25 
connected to the junction Q (on) to the ground contact (off), 
thus shifting the movable contact of the switch S2 from the 
contact connected to the junction Q (on) to the ground 
contact (off) at a time t7, a certain period after the time t6, 
so that the capacitor 10 is disconnected from the junction Q 30 
and short-circuited by the movable contact of the switch S2 
to drain stored charges to ground in a step ST-4. At the time 
t8, a certain period after the time t7, the plug determining 
circuit 8 supplies a control signal (whose level changes from 
a logic 0 to a logic 1) to turn on the muting circuit 4 to the 35 
muting circuit 4, thereby energizing the muting circuit 4 in 
a step ST-5. At a time t9, a certain period after the time t8, 
the plug determining circuit 8 suppUes a control signal 
(whose level changes from a logic 0 to a logic 1) to turn on 
the headphone audio amplifier 1 to the headphone audio 40 
amplifier 1, thereby energizing the headphone audio ampli- 
fier 1 in a step ST-6, At a time tlO, a certain period after the 
time t9, the plug determining circuit 8 supplies a control 
signal (whose level changes from a logic 1 to a logic 0) to 
turn off the muting circuit 4 to the muting circuit 4, thereby 45 
de-energizing the muling circuit 4 in a step ST-7. 

If the voltage at the junction Q is higher than the reference 
voltage in the step ST-3, then it is determined that the stereo 
AV (audio/video) miniplug P-AV is inserted in the jack J. At 
the time t6, the plug determining circuit 8 supplies a control 50 
signal (whose level changes from a logic 1 to a logic 0) to 
shift the movable contact of the switch S2 from the contact 
connected to the junction Q (on) to the ground contact (off), 
thus shifting the movable contact of the switch S2 to the 
ground contact (off) at the time t7, so that the capacitor 10 ss 
drains stored charges to ground in a step ST-8. At the time 
t8, the plug determining circuit 8 supplies a control signal 
(whose level changes from a logic 0 to a logic 1) to turn on 
the muting circuits 5, 6 to the muting circuits 5, 6, thereby 
energizing the muting circuits 5, 6 in a step ST-9. At the time 60 
t9, the plug determining circuit 8 supplies a control signal 
(whose level changes from a logic 0 to a logic 1) to turn on 
the line output audio amplifier 2 and the video output 
amplifier 3, thereby energizing the line output audio ampli- 
fier 2 and the video output amplifier 3 in a step ST-10. At the 65 
time tlO, the plug determining circuit 8 supplies a control 
signal (whose level changes from a logic 1 to a logic 0) to 



turn off the muting circuits 5, 6 to the muting circuits 5, 6, 
thereby de -energizing the muling circuits 5, 6 in a step 
ST-11. 

Each of the first information-handling apparatuses may 
comprise an audio device, a video device, or an audio/video 
device. The plugs that can be connected to the common jack 
connected to the first information-handling apparatus and 
can be distinguished depending on the different impedances 
of the second information-handling apparatus may be stereo 
plugs, monaural plugs, microphone plugs, etc. 

If the impedance between the second contact R, as 
counted from the tip end, and the ground contact G of the 
stereo headphone miniplug P-H connected to the jack J and 
the impedance between the second contact V, as counted 
from the tip end, and the ground contact G of the stereo AV 
(audioA'ideo) miniplug P-AV are to be determined for their 
magnitude by the plug determining circuit 8, the DC 
voltage+Vcc from the power supply+B may be applied 
through the resistor 7 to the contact b of the jack J, i.e., the 
junction Q, and the voltage at the junction Q may be 
supphed to the plug determining circuit 8. 

While the first and second contacts, as counted from the 
tip end, of the stereo headphone miniplug P-H are the left 
and right audio signal contacts L, R, respectively, according 
to standards, it is also technically possible to use the first and 
second contacts of the stereo headphone miniplug P-H 
respectively as the right and left audio signal contacts R, L, 
Similarly, while the first and fourth contacts, as counted 
from the tip end, of the stereo AV (audio/video) miniplug 
P-AV are the left and right audio signal contacts L, R, 
respectively, according to standards, it also is technically 
possible to use the first and fourth contacts of the stereo AV 
(audioMdeo) miniplug P-AV respectively as the right and 
left audio signal contacts R, L 

The principles of the present invention are also applicable 
to a connector device having a common jack connected to a 
first information-handling apparatus and a plurality of plugs 
connected respectively to a plurality of second information- 
handling apparatuses having respective different 
impedances, the plugs being selectively connectable to the 
jack such that an arbitrary one of the plugs can be connected 
to the jack for transmitting an information signal from the 
first information-handling apparatus to one of the second 
information-handling apparatuses, and transmitting an infor- 
mation signal from one of the second information-handling 
apparatuses to the first information-handling apparatus. 

The principles of the present invention are also applicable 
to a connector device having a common jack for selectively 
connecting, to a first stereo audioMdeo apparatus compris- 
ing first and second stereo audio devices having different 
first and second impedances, respectively, and a first video 
device, a third stereo audio device having an impedance 
which is substantially equal to the first impedance, and a 
second stereo audio/video apparatus comprising a fourth 
stereo audio device having an impedance which is substan- 
tially equal to the second impedance, and a second video 
device. The common jack is moimled on the first stereo 
audio/video apparatus, a first plug is mounted on the third 
stereo audio device and connectable to the conomon jack, 
and a second plug is mounted on the second stereo audio/ 
video apparatus and connectable to the common jack, the 
first plug being connected to left and right audio signal 
terminals of the third stereo audio device, the second plug 
being connected to left and right audio signal terminals of 
the fourth stereo audio device and a video signal terminal of 
the second video device, whereby an audio or video signal 
from the first stereo audio/video apparatus will be supphed 
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to the third stereo audio device or the second stereo audio/ 
video apparatus, and an audio or video signal from the 
second stereo audioA'idco apparatus will be supplied to the 
first stereo audioA^ideo apparatus. 

In the connector device, the impedance of each of the 5 
above devices is either an input impedance or an output 
impedance depending on the direction in which signals are 
transmitted between the common plug and the first and 
second plugs connectable thereto. 

According to a first arrangement of the present invention, 
there is provided a connector device having a common jack 
connected to a first information-handling apparatus, a plu- 
rality of plugs connected respectively to a plurality of 
second information-handling apparatuses having respective 
different impedances, the plugs being selectively connect- 
able to the jack, and determining means for, when one of the 
plugs is connected to the common jack, applying a prede- 
termined voltage through an impedance element to a contact 
of the connected plug, detecting a voltage between the 
contact of the connected plug and a ground contact thereof, 
detecting an impedance between the contact and the ground 20 
contact depending on the detected voltage, and determining 
the type of the plug or the type of the second information- 
handting apparatus connected to the plug depending on the 
detected impedance. The connector device allows the first 
informatioQ-handling apparatus to have a reduced space for 25 
accommodating the jack and the plugs. 

According to a second arrangement of the present 
invention, there is provided a connector device having a 
common jade for selectively connecting, to a first stereo 
audio/video apparatus comprising first and second stereo 30 
audio devices having different first and second impedances, 
respectively, and a first video device, a third stereo audio 
device having an impedance which is substantially equal to 
the first impedance, and a second stereo audio/video appa- 
ratus comprising a fourth stereo audio device having an 35 
impedance which is substantially equal to the second 
impedance, and a second video device, the common jack 
being moimted on the first stereo audio/video apparatus, a 
first plug mounted on the third stereo audio device and 
connectable to the common jack, a second plug mounted on 40 
the second stereo audio/video apparatus and connectable to 
the common jack, the first plug being connected to left and 
right audio signal terminals of the third stereo audio device, 
the second plug being connected to left and right audio 
signal terminals of the fourth stereo audio device and a video 45 
signal terminal of the second video device, the first plug 
having a left (or right) audio signal contact, a right (or left) 
audio signal contact, and a ground contact, arranged suc- 
cessively from a tip end thereof, the second plug having a 
left (or right) audio signal contact, a video signal contact, a 50 
ground contact, and a right (or left) audio signal contact, 
arranged successively from a tip end thereof, and plug 
determining means connected to the common jack, for, when 
the first or second plug is connected to the common jack, 
determining whether an impedance between the first contact, 55 
as counted from the tip end, and the ground contact of the 
first or second plug is the first impedance or the second 
impedance thereby to determine whether the plug connected 
to the common jack is the first or second plug, energizing the 
first stereo audio device if the plug connected to the common 60 
jack is the first plug, and energizing the second stereo audio 
device and the first video device if the plug connected to the 
common jack is the second plug. TTie connector device 
allows the first stereo audio/video apparatus to have a 
reduced space for accommodating the jack and the plugs. 65 

According to a third arrangement of the present invention, 
in the connector device according to the second 
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arrangement, the plug determining means applies through 
the common jack a predetermined voltage through an 
impedance element to the first contact, as counted from the 
tip end, of the first or second plug, and determines whether 
the impedance between the first contact, as counted from the 
tip end, and the ground contact of the first or second plug is 
the first impedance or the second impedance depending on 
the voltage at the first contact, and the coimector device also 
has rising voltage moderating means for moderating a rise in 
the predetermined voltage. Therefore, the connector device 
is capable of reducing popcorn noise even when the voltage 
is applied through the impedance element to the first contact, 
as counted from the tip end, of the first or second plug. 

According to a fourth arrangement of the present 
invention, the connector device according to the second 
arrangement further includes muting circuits connected to 
signal paths of the first and second stereo signal devices and 
the video devices, and, when the first and second stereo 
signal devices and the video devices are energized, the plug 
determining means turns on the corresponding muting cir- 
cuits for an interval over a time at which the first and second 
stereo signal devices and the video devices are energized. 
Therefore, when the first and second stereo signal devices 
and the video devices are energized under the control of the 
plug determining means, popcorn noise generated upon 
energization of the first and second stereo signal devices and 
the video devices can be reduced. 

Having described preferred embodiments of the invention 
with reference to the accompanying drawings, it is to be 
understood that the invention is not limited to those precise 
embodiments and that various changes and modifications 
could be effected by one skilled in the art without departing 
from the spirit or scope of the invention as defined in the 
appended claims. 
What is claimed is: 

1. A connector device for connecting information- 
handling apparatuses, comprising: 

a common jack connected to a first information-handhng 
apparatus; 

a plurality of plug^ connected respectively to a plurality of 
second information-handling apparatuses having 
respective different impedances, said plugs being selec- 
tively coimected to said common jack; 
switch means connected between a DC power supply and 

one terminal of said common jack; and 
determining means connected to said common jack and 
said switch means for detecting when one of said plugs 
is connected to said common jack and providing a 
control signal to said switch means for connecting a DC 
power supply voltage to a predetermined tenminal of 
said common jack and for measuring a voltage at said 
predetermined terminal and determining a type of a 
second information-handling apparatus connected to 
said connected plug depending on the voltage measured 
at said predetermined terminal of said common jack. 

2. The coimector device according to claim 1, wherein 
said first information-handling apparatus includes a circuit 
which is controlled based on one of said type of said 
connected plug and said type of said second mformation- 
handling apparatus connected to said connected plug as 
determined by said determining means. 

3. A connector device for connecting information- 
handhng apparatuses, comprising: 

a common jack for selectively connecting, to a first stereo 
audioMdeo apparatus comprising first and second ste- 
reo audio devices having respective different first and 
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second impedances and a first video device, a third 
stereo audio device having an impedance which is 
substantially equal to said first impedance, and a sec- 
ond stereo audio/video apparatus comprising a fourth 
stereo audio device having an impedance which is 
substantially equal to said second impedance, and a 
second video device, said common jack being mounted 
on said first stereo audio/video apparatus; 

a first plug mounted on said third stereo audio device and 
for connection to said common jack; 

a second plug mounted on said second stereo audio/video 
apparatus and for connection to said common jack; 

said first plug being connected to left and right audio 
signal terminals of said fourth stereo audio device and 
a video signal terminal of said second video device; 

said first plug having one of a left and right audio signal 
contact, one of a right and left audio signal contact, and 
a ground contact arranged successively from a tip end 
thereof; 

said second plug having one of a left and right audio 
signal contact, a video signal contact, a ground contact, 
and one of a right and left audio signal contact arranged 
successively from a tip end thereof; and 
plug determining means connected to said common jack 
for determining, when one of said first and second 
plugs is coimected to said common jack, whether an 
impedance between a first contact, as counted from a 
tip end of one of said first and second plugs, and a 
ground contact of one of said first and second plugs is 
one of said first impedance and said second impedance 
so as to determine whether a plug connected to said 
common jack is one of said first and second plugs, 
energizing said first stereo audio device if said plug 
connected to said common jack is said first plug, and 
energizing said second stereo audio device and said 
first video device if said plug connected to said com- 
mon jack is said second plug. 
4. The connector device according to claim 3, wherein 



through said common jack and an impedance element, a 
predetermined voltage to said first contact of one of said first 
and second plugs, and determining whether said impedance 
between said first contact and said ground contact of one of 
5 said first and second plugs is one of said first impedance and 
second impedance depending on said predetermined voltage 
at said first contact; said connector device further compris- 
ing: 

rising voltage moderating means for moderating a rise in 
10 said predetermined voltage. 

6. The connector device according to claim 4, wherein 
said phig determining means comprises means for applying, 
through said common jack and an impedance element, a 
predetermined voltage to said first contact of one of said first 

15 and second plugs, and determining whether said impedance 
between said first contact, and said ground contact of one of 
said first and second plugs is one of said first impedance and 
second impedance depending on said predetermined voltage 
at said first contact; said connector device further compris- 
20 ing: 

rising voltage moderating means for moderating a rise in 
said predetermined voltage. 

7. The connector device according to claim 3, further 
comprising: 

25 muting circuits connected to signal paths of said first and 
second stereo audio devices and said first and second 
video devices; 
said plug determining means comprising means for, when 
said first and second stereo audio devices and said first 
^0 and second video devices are energized, turning on 
corresponding muting circuits for an interval of time 
during which said first and second stereo audio devices 
and said first and second video devices are energized. 

8. The connector device according to claim 3, wherein 
^5 each of said first and second stereo audio devices and said 

first and second video devices comprises an amphfier. 

9. The connector device according to claim 8, wherein 
said third stereo audio device comprises a headphone. 

10. The connector device according to claim 3, wherein 
each of said first video device and said second video device g^id first plug comprises a plug for a stereo headphone, and 
has an impedance which is substantially equal to said second said second plug comprises a plug for stereo audioA^ideo 
impedance, signals. 

5. The connector device according to claim 3, wherein 
said plug determining means comprises means for applying, ♦ ♦ * * ♦ 
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